Association between prostaglandin E receptor 3 polymorphisms and Stevens-Johnson syndrome identified by means of a genome-wide association study.
Stevens-Johnson syndrome (SJS) and its severe variant, toxic epidermal necrolysis (TEN), are acute inflammatory vesiculobullous reactions of the skin and mucosa. They often affect the ocular surface and can result in permanent visual dysfunction. We sought to discover genetic markers for SJS/TEN susceptibility. We performed a genome-wide association study with 60 patients and 300 control subjects. We applied stringent filter and visual assessments for selecting single nucleotide polymorphisms (SNPs) and a high false discovery rate threshold. We fine-mapped the region where a candidate SNP was found and confirmed the results by means of sequencing. We evaluated the function of agonist-activated prostaglandin E receptor 3 (EP3), the gene for which contained several SNPs, in regulating cytokine production in human conjunctival epithelial (CE) cells. The expression levels of EP3 in the CE cells from patients and control subjects were also compared. We identified 3 SNPs that passed the false discovery rate threshold. One (rs17131450) was close to the EP3 gene. Therefore we analyzed the EP3 region in detail and identified 5 other SNPs. We confirmed the association between SJS/TEN and all 6 SNPs. Activated EP3 was expressed in control CE cells, and it suppressed polyI:C-stimulated cytokine production, suggesting that EP3 might help prevent ocular surface inflammation. Concordantly, the EP3 levels were much lower in the CE cells of the patients than in those of the control subjects. We demonstrated, using both genetic and functional analyses, that EP3 could be a key player in the pathogenesis of SJS/TEN accompanied by ocular complications.